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Introducción 
 
9DULDV HVSHFLHV GH GLDWRPHDV \ GLQRIODJHODGRV
VRQ FDSDFHV GH SURGXFLU SUROLIHUDFLRQHV PDVLYDV
UHODWLYDPHQWH UHSHQWLQDV \ HVSDFLDOPHQWH
UHVWULQJLGDV GH XQD R XQDV SRFDV HVSHFLHV $ HVWRV
IHQyPHQRVVHORVFRQRFHFRPRIORUDFLRQHVEORRPV
PDUHDV URMDV GLVFRORUDFLRQHV RDORFRORUDFLRQHV(Q
FDPELR VH GHQRPLQD ³IORUDFLRQHV DOJDOHV QRFLYDV
)$1´ ³KDUPIXO DOJDO EORRPV +$%´ D DTXHOORV
HYHQWRV TXH SURGXFHQ QLYHOHV GH WR[LQDV HQ
PROXVFRVTXHSRQHQHQULHVJRODVDOXGKXPDQDD~Q
FRQ FRQFHQWUDFLRQHV FHOXODUHV PRGHUDGDV TXH QR
OOHJDQDSURYRFDUGLVFRORUDFLRQHV5HJXHUD
/DV WR[LQDV GH PD\RU UHOHYDQFLD SDUD OD VDOXG
S~EOLFD SURGXFLGDV SRU PLFURDOJDV VRQ WR[LQD
SDUDOL]DQWH GH PROXVFRV 363 3DUDO\WLF 6KHOOILVK
3RLVRQLQJ WR[LQD GLDUUHLFD GH PROXVFRV '63
'LDUUKHWLF6KHOOILVK3RLVRQLQJ WR[LQDDPQpVLFDGH
PROXVFRV $63 $PQHVLF 6KHOOILVK 3RLVRQLQJ
WR[LQD QHXURWy[LFD GH PROXVFRV 163 1HXURWR[LF
6KHOOILVK 3RLVRQLQJ \WR[LQD FLJXDWpULFD &7;
&LJXDWHULF 7R[LQ 7RGDV HOODV SXHGHQ FDXVDU
LQWR[LFDFLRQHV DOLPHQWDULDV HQ HO KRPEUH
SURYRFDQGR FXDGURV GH YDULDEOH JUDYHGDG /RV
RUJDQLVPRV TXH IXQFLRQDQ FRPR YHFWRUHV PiV
FRPXQHV SDUD TXH ODV WR[LQDV SURGXFLGDV SRU DOJDV
OOHJXHQ D WUDYpV GH OD UHG WUyILFD DO KRPEUH VRQ
PROXVFRV ILOWUDGRUHV HQ ODV FXDWUR SULPHUDV \ SHFHV
HQ OD ~OWLPD (VWRV RUJDQLVPRV WLHQHQ OD FDSDFLGDG
GHELRDFXPXODUWR[LQDVDSDUWLUGHODVDOJDVTXHOHV
VLUYHQFRPRDOLPHQWR
7LHPSRGHVSXpVGHOSULPHUHYHQWRHQ$UJHQWLQD
GH LQWR[LFDFLyQ SRU FRQVXPR GH PROXVFRV
FRQWDPLQDGRV FRQ 363 DVRFLDGR D OD SUHVHQFLD GH
$OH[DQGULXP WDPDUHQVH /HERXU %DOHFK TXH
SURGXMRODPXHUWHGHGRVSHVFDGRUHVHQDJXDVGHOD
SODWDIRUPDIUHQWHD3HQtQVXOD9DOGpV&DUUHWRHWDO
 IXHURQ UHJLVWUDGRV YDULRV HSLVRGLRV GH
WR[LFLGDG SRU 363 HQPROXVFRV HQ OD 3URYLQFLD GH
%XHQRV $LUHV DVRFLDGRV D OD SUHVHQFLD GH $
WDPDUHQVH \ *\PQRGLQLXP FDWHQDWXP *UDKDP $
WDPDUHQVH KD SURGXFLGR HYHQWRV GH WR[LFLGDG
UHFXUUHQWHV GXUDQWH OD SULPDYHUDYHUDQR FRQ XQD

 /RV DFUyQLPRV XWLOL]DGRV SDUD ODV WR[LQDV \ SDUD HO
VtQGURPHTXHHOODVSURGXFHQVRQORVDQJORVDMRQHVGDGDOD
GLYHUVLGDGGHDFUyQLPRVTXHVHKDJHQHUDGRHQHVSDxRO
 &DUUHWR HW DO  PHQFLRQDURQ OD HVSHFLH EDMR HO
QRPEUH *RQ\DXOD[ H[FDYDWD %UDDUXG %DOHFK (VWD IXH
SRVWHULRUPHQWH WUDQVIHULGD DO JpQHUR $OH[DQGULXP +DOLP
EDMR HO QRPEUH GH $ H[FDYDWXP %UDDUXG %DOHFK HW
7DQJXHQ \ VLQRQLPL]DGD SRU %DOHFK  FRQ
$OH[DQGULXPWDPDUHQVH/HERXU%DOHFK
DPSOLD YDULDFLyQ LQWHUDQXDO GH ODV FRQFHQWUDFLRQHV
GH WR[LQDV &DUUHWR HW DO   D \ E \*
FDWHQDWXP KD SURYRFDGR HYHQWRV GH WR[LFLGDG
UHFXUUHQWHV GXUDQWH HO RWRxR &DUUHWR	$NVHOPDQ
 $NVHOPDQ HW DO  0iV UHFLHQWHPHQWH
1HJULHW DO  DVRFLDURQ 3VHXGRQLW]VFKLD
DXVWUDOLV )UHQJXHOOL D OD SUHVHQFLD GH WR[LQDV $63
iFLGRGRPRLFRHQHOSODQFWRQFDUQHGHPHMLOOyQ\
FRQWHQLGR HVWRPDFDO GH DQFKRtWDV GXUDQWH LQYLHUQR
GHODxR
$SDUWLUGHODxRIXHLQLFLDGRXQSUR\HFWRGH
³0RQLWRUHRGHPLFURDOJDVGHDPELHQWHVFRVWHURVGH
OD3URYLQFLDGH%XHQRV$LUHV\PRQLWRUHRGHWR[LQDV
HQPROXVFRVELYDOYRV´FRQODSDUWLFLSDFLyQFRQMXQWD
GHO 0LQLVWHULR GH $VXQWRV $JUDULRV HO 6HUYLFLR
1DFLRQDO GH 6DQLGDG \ &DOLGDG $JURDOLPHQWDULD
6(1$6$ \ OD 'LYLVLyQ )LFRORJtD ³'U 6HEDVWLiQ
$*XDUUHUD´GHOD)DFXOWDGGH&LHQFLDV1DWXUDOHV\
0XVHR 81/3 FX\D ILQDOLGDG HV GHWHFWDU
WHPSUDQDPHQWH HVSHFLHV WR[tJHQDV \ WR[LQDV HQ
PROXVFRV \ WUDQVIHULU OD LQIRUPDFLyQ D OD DXWRULGDG
GHDSOLFDFLyQD ILQGHTXH ODXVHFRPRKHUUDPLHQWD
WpFQLFD SDUD OD WRPD IXQGDGD GH GHFLVLRQHV
UHODFLRQDGDVFRQODSURWHFFLyQGHODVDOXGS~EOLFD
(O REMHWLYR GH HVWH WUDEDMR HV SUHVHQWDU ORV
UHVXOWDGRV REWHQLGRV VREUH HVSHFLHV WR[tJHQDV \
WR[LFLGDG HQPROXVFRV GH DPELHQWHV FRVWHURV GH OD
3URYLQFLDGH%XHQRV$LUHVGXUDQWHHOSHUtRGRPDU]R
GHPDU]RGHHQHOPDUFRGHOSUR\HFWRGH
PRQLWRUHR FLWDGR \ ODV GHFLVLRQHV GH OD 'LUHFFLyQ
3URYLQFLDO GH 3HVFD D TXH GLFKRV UHVXOWDGRV GLHURQ
OXJDU


Material y Métodos 
/RV PXHVWUHRV GH ILWRSODQFWRQ \ PROXVFRV VH
UHDOL]DURQTXLQFHQDOPHQWHHQWUHVHSWLHPEUH\DEULO\
PHQVXDOPHQWH HQWUH PD\R \ DJRVWR HQ GRV iUHDV
FRVWHUDVGHOD3URYLQFLDGH%XHQRV$LUHV
OD=RQD0DUtWLPD1RUWHTXHDEDUFDGHVGH6DQ
&OHPHQWH GHO 7X\~ KDVWD 0DU $]XO )LJ 
FDUDFWHUL]DGD SRU VHU XQ iUHD WXUtVWLFD FRQ H[WHQVDV
SOD\DV DUHQRVDV GRQGH VXHOHQ H[WUDHUVH PROXVFRV
ELYDOYRV ILOWUDGRUHV FRQ SURSyVLWR GH FRQVXPR
GRPpVWLFR H[WUDFFLyQ QR FRPHUFLDO (Q FDVR GH
ELRHQVD\RV SRVLWLYRV GH ORV PROXVFRV PXHVWUHDGRV
HQ FXDOTXLHUD GH ODV HVWDFLRQHV OD YHGD VH GLVSRQH
SDUDOD]RQDFRPSOHWD
OD=RQD0DUtWLPD6XUTXHFRPSUHQGHOD%DKtD
$QHJDGD )LJ  UHFRQRFLGD D WUDYpV GH OD
5HVROXFLyQ 1  GH 6(1$6$ FRPR SULPHUD
]RQD³FODVH$´SURGXFWRUDGHPROXVFRVELYDOYRVHQ

,QpV6XQHVHQ HWDO±(SLVRGLRVGHWR[LFLGDGHQPROXVFRVDVRFLDGRVDDOJDVWR[tJHQDV


HO SDtV HQ OD TXH VH OOHYDQ D FDER DFWLYLGDGHV GH
H[WUDFFLyQ \ FXOWLYR GH RVWUD FRQ OD FRQVLJXLHQWH
JHQHUDFLyQ GH HPSOHR HQ HO iUHD (VWD ]RQD IXH
GLYLGLGD HQ WUHV VXE]RQDV $5%$ /RV
3RFLWRV$5%$5tDGHO-DEDOt\$5%$
%DKtD 6DQ %ODV SRU 5HVROXFLyQ  GHO
0LQLVWHULR GH$VXQWRV$JUDULRV GH OD 3URYLQFLD GH
%XHQRV $LUHV (Q FDVR GH ELRHQVD\RV SRVLWLYRV GH
ORV PROXVFRV PXHVWUHDGRV OD YHGD VH GLVSRQH VyOR
SDUDODVXE]RQDGHGRQGHpVWRVSURFHGHQ
(QHODxRVHLQLFLDURQPXHVWUHRVFRQMXQWRV
GHOD'LUHFFLyQ3URYLQFLDOGH3HVFD\GHO2UJDQLVPR
3URYLQFLDOGH'HVDUUROOR6XVWHQWDEOHGHOD3URYLQFLD
GH %XHQRV $LUHV H[WHQGLHQGR HO iUHD PXHVWUHDGD
KDVWD0RQWH+HUPRVRHVIXHU]RGHPXHVWUHRTXHQR
SXGRVHUVRVWHQLGRHQHOWLHPSR
3DUD HO HVWXGLR GH ILWRSODQFWRQ IXHURQ WRPDGDV
PXHVWUDVFXDOLWDWLYDVSRUDUUDVWUHGHUHGGHPGH
DSHUWXUD GH SRUR \ PXHVWUDV FXDQWLWDWLYDV FRQ
ERWHOOD(VWDVIXHURQILMDGDVFRQIRUPDOLQDDO\DO
UHVSHFWLYDPHQWH \ XQD DOtFXRWD GH ODPXHVWUD
FXDOLWDWLYD IXH WUDVODGDGD HQKHODGHUDDO ODERUDWRULR
SDUD VX REVHUYDFLyQ LQ YLYR /DV PXHVWUDV
FXDOLWDWLYDV IXHURQ DQDOL]DGDV FRQ PLFURVFRSLR
ySWLFR 02 FRQ FRQWUDVWH GH IDVH \ FRQWUDVWH
GLIHUHQFLDOGHLQWHUIHUHQFLD',&/HLFD'0\
PLFURVFRSLRHOHFWUyQLFRGHEDUULGR0(%-HRO-60
 /9 \ ODV FXDQWLWDWLYDV FRQ PLFURVFRSLR
LQYHUWLGR =HLVV $[LRYHUW &)/VHJ~Q WpFQLFD
8WHUP|KOSDUDHVWLPDUHOQ~PHURGHFpOXODVSRUOLWUR
3DUD HO PRQLWRUHR GH WR[LQDV IXHURQ WRPDGDV
VLPXOWiQHDPHQWHPXHVWUDVGHORVPROXVFRVDORVTXH
VH SXGR DFFHGHU HQ HO iUHD FHUFDQD DO SXQWR GH
UHFROHFFLyQGHOILWRSODQFWRQ(QOD=RQD1RUWHGHOD
3URYLQFLD VH FROHFWy SUHIHUHQWHPHQWH DOPHMD
0HVRGHVPD PDFWURLGHV 'HVKD\HV R EHUEHUHFKR
'RQD[ KDQOH\DQXV 3KLOLSSL TXH VRQ HVSHFLHV
DSHWHFLGDVSRUOXJDUHxRV\WXULVWDV\SDUDHOFDVRHQ
TXH QR VH SXGLHURQ ORFDOL]DU EDQFRV GH HVWDV
HVSHFLHV VH PXHVWUHy PHMLOOtQ %UDFKLGRQWHV
URGULJXH]LL G¶2UELJQ\ TXH FRP~QPHQWH QR HV
FRQVXPLGRSHURUHVXOWD~WLODORVILQHVGHOPRQLWRUHR
SRUVHUXQELYDOYR FRQDOWDWDVDGH ILOWUDFLyQ(QOD
=RQD6XUVHFROHFWy RVWUDGHO3DFtILFR &UDVVRVWUHD
JLJDV7KXQEHUJ /DV PXHVWUDV IXHURQ HQYLDGDV HQ
IUtRSDUDVXDQiOLVLVDODERUDWRULRVGHO6(1$6$
/RV DQiOLVLV SDUD GHWHFWDU WR[LQD SDUDOL]DQWH HQ
PROXVFRV 363 IXHURQ UHDOL]DGRV PHGLDQWH
ELRHQVD\R HQ UDWyQ GH DFXHUGR FRQ ODPHWRGRORJtD
SODQWHDGD SRU OD $2$&  HQ DPEDV ]RQDV
GHVGHHOFRPLHQ]RGHOPRQLWRUHR
3DUD OD GHWHUPLQDFLyQ GH WR[LQDV OLSRItOLFDV HQ
PROXVFRVVHDSOLFyODWpFQLFDGHELRHQVD\RHQUDWyQ
VLJXLHQGRODPHWRGRORJtDGHVFULSWDSRU<DVXPRWRHW
DO PRGLILFDGR SRU<DVXPRWR HQ )HUQiQGH]
HW DO TXH  SHUPLWH GHWHUPLQDU HQ IRUPD
FRQMXQWD iFLGR RNDGDLFR $2 GLQRILVLVWR[LQDV
'7;V SHFWHQRWR[LQDV 37;V \HVRWR[LQDV
<7;V \ D]DVSLUiFLGRV $=$V VREUH HO FXHUSR
HQWHUR GH ORV PROXVFRV /RV DQiOLVLV IXHURQ
UHDOL]DGRV GHVGH HO FRPLHQ]R GHO PRQLWRUHR HQ OD
=RQD 6XU \ D SDUWLU GH HQHUR GH  HQ OD =RQD
1RUWH OXHJR GH GHWHFWDU HVSHFLHV WR[tJHQDV HQ
FRQFHQWUDFLRQHV TXH VHJ~Q 5HJXHUD VRQ
FRQVLGHUDGDV FUtWLFDV $TXHOODV PXHVWUDV SRVLWLYDV
SDUD WR[LQDV OLSRItOLFDV IXHURQ SRVWHULRUPHQWH
DQDOL]DGDV HQ OD PD\RUtD GH ORV FDVRV FRQ
FURPDWRJUDItD OtTXLGD GH DOWD UHVROXFLyQ FRQ
GHWHFFLyQSRU IOXRUHVFHQFLD +3/&)/'VLJXLHQGR
HOPpWRGRGHVFULSWRSRU*DUFtDHWDO
/RV DQiOLVLV SDUD GHWHFWDU WR[LQD DPQpVLFD GH
PROXVFRV $63 IXHURQ UHDOL]DGRV VyOR SDUD
PXHVWUDV SURFHGHQWHV GH OD =RQD 6XU \ OD WpFQLFD
XWLOL]DGD IXH ODGH FURPDWRJUDItD OtTXLGD GH DOWD
UHVROXFLyQ+3/&
Fig. 1.0DSDGHOOLWRUDOPDUtWLPRGHOD3URYLQFLDGH
%XHQRV $LUHV PRVWUDQGR ODV HVWDFLRQHV GH
PXHVWUHR\ODORFDOL]DFLyQGHOiUHDHQ$UJHQWLQD
6DQ &OHPHQWH GHO 7X\~  6DQWD 7HUHVLWD 
3LQDPDU  9LOOD *HVHOO  0DU $]XO  3XHUWR
4XHTXpQ  $5%$  /RV 3RFLWRV  $5%$
5tDGHO-DEDOt$5%$%DKtD6DQ%ODV

%RO6RF$UJHQW%RW

Resultados 

7R[LQDV363HQOD=RQD1RUWH
3UHYLDPHQWHDOFRPLHQ]RIRUPDOGHOSUR\HFWRGH
PRQLWRUHR VH REWXYLHURQ ELRHQVD\RV SRVLWLYRV SDUD
363 HQ PROXVFRV SURFHGHQWHV GH 0DU $]XO
FRQFHQWUDFLyQ GH WR[LQD VXSHULRUDO OtPLWHPi[LPR
DFHSWDEOH SDUD HO FRQVXPRKXPDQRJ GH67;
HTXLYDOHQWH SRU J GH FDUQH GHPROXVFR SRU OR
TXHHOIXHLPSXHVWDXQDYHGDDOFRQVXPR\
H[WUDFFLyQ GH PROXVFRV 7DEOD  /D HVSHFLH
DVRFLDGD D OD WR[LFLGDG GH ORV PROXVFRV IXH
*\PQRGLQLXP FDWHQDWXP )LJ  TXH DSDUHFLy HQ
FRQFHQWUDFLRQHV GH  D  FpO O QR JUDILFDGR
(Q ODV PXHVWUDV GH ILWRSODQFWRQ REWHQLGDV HQ OD
FDPSDxDGHOD~Q ODHVSHFLHVH HQFRQWUDED
HQ FRQFHQWUDFLRQHV GH  î  FpO O HQ 6DQ
&OHPHQWHGHO7X\~ \GHîFpO O HQ6DQWD
7HUHVLWD\ORVELRHQVD\RVUHDOL]DGRVVREUHPROXVFRV
SDUD WR[LQDV 363 UHVXOWDURQ SRVLWLYR HQ
%UDFKLGRQWHV URGULJXH]LL\QHJDWLYR HQ0HVRGHVPD
PDFWURLGHV 3DUD OD FDPSDxD GHO  *
FDWHQDWXP VH HQFRQWUy VyOR HQ ODV PXHVWUDV
FXDOLWDWLYDV \ ORV ELRHQVD\RV IXHURQ QHJDWLYRV SDUD
363 HQ 0HVRGHVPD PDFWURLGHV /D YHGD IXH
OHYDQWDGD HO  7DEOD  OXHJR GH GRV
PXHVWUHRV FRQVHFXWLYRV HQ TXH QR VH KDOODURQ
FRQFHQWUDFLRQHV GHWHFWDEOHV GH WR[LQDV 363 HQ ORV
PROXVFRV

/DV PXHVWUDV GH %UDFKLGRQWHV URGULJXH]LL
SURFHGHQWHV GH 6DQWD 7HUHVLWD REWHQLGDV HQ OD
FDPSDxD GHO  GLHURQ ELRHQVD\RV SRVLWLYRV
SDUD363SRU OR TXH HO  IXH LPSXHVWD XQD
YHGD DO FRQVXPR \ H[WUDFFLyQ GH PROXVFRV 7DEOD
 (Q HVWD RSRUWXQLGDG OD HVSHFLH DVRFLDGD D OD
WR[LFLGDG GH ORV PROXVFRV WDPELpQ IXH
*\PQRGLQLXP FDWHQDWXP SUHVHQWH HQ
FRQFHQWUDFLRQHV GH  î  FpO O HQ 6DQ
&OHPHQWHGHO7X\~)LJ3DUDODFDPSDxDGHO
 OD HVSHFLH IXH HQFRQWUDGD HQ ODV FXDWUR
HVWDFLRQHV\SUHVHQWyFRQFHQWUDFLRQHVTXHRVFLODURQ
HQWUH  î  FpO O \  î  FpO O \ ORV
QLYHOHV GH 363 VXSHUDURQ HO OtPLWH VDQLWDULR HQ
0HVRGHVPD PDFWURLGHV \ HQ %UDFKLGRQWHV
URGULJXH]LLSURFHGHQWHVGH6DQ&OHPHQWHGHO7X\~
6DQWD7HUHVLWD\0DU$]XO/DYHGDIXHOHYDQWDGDHQ
IHFKD  7DEOD  OXHJR GH GRV PXHVWUHRV
FRQVHFXWLYRV HQ TXH ORV PROXVFRV UHVXOWDURQ DSWRV
SDUD FRQVXPR KXPDQR 6LQ HPEDUJR TXHGy HQ
YLJHQFLDXQDYHGDSRUWR[LQDVOLSRItOLFDVSRUTXHORV
ELRHQVD\RVSDUDOLSRItOLFDVIXHURQSRVLWLYRV)LJ
(O VLJXLHQWH EURWH GH WR[LQDV 363 HQ PROXVFRV
IXHUHJLVWUDGRPHGLDQWHELRHQVD\RHQUDWyQUHDOL]DGR
VREUH PXHVWUDV GH %UDFKLGRQWHV URGULJXH]LL
FROHFWDGDV HQ OD FDPSDxD GHO  HQ 6DQWD
7HUHVLWDSRUORTXHHQIHFKDIXHLPSXHVWD
XQD YHGD DO FRQVXPR \ H[WUDFFLyQ GH PROXVFRV
7DEOD &RPR HQ ODV RSRUWXQLGDGHV DQWHULRUHV OD
HVSHFLHDVRFLDGDDOD WR[LFLGDGHQ ORVPROXVFRV IXH
*\PQRGLQLXP FDWHQDWXP SUHVHQWH HQ
FRQFHQWUDFLRQHVGHîFpOOHQ6DQWD7HUHVLWD\
HQFRQFHQWUDFLRQHVGHORUGHQGHFpO O HQ9LOOD
*HVHOO\0DU$]XO)LJ(VWDYHGDIXHGHMDGDVLQ
HIHFWRHO OXHJRGHTXH ORVQLYHOHVGH363
HQ PROXVFRV IXHURQ QR GHWHFWDEOHV HQ WRGDV ODV
HVWDFLRQHV GH PXHVWUHR 7DEOD  6LQ HPEDUJR
TXHGy HQ YLJHQFLD OD YHGD DQWHULRUPHQWH LPSXHVWD
OXHJR GH REWHQHU ELRHQVD\RV SRVLWLYRV SDUD WR[LQDV
OLSRItOLFDV SRUTXH ORV PROXVFRV VHJXtDQ HVWDQGR
FRQWDPLQDGRVFRQHVWDVWR[LQDV)LJ
'XUDQWH WRGR HO SHUtRGR GHPXHVWUHR QR KHPRV
GHWHFWDGR QLQJ~Q HSLVRGLR GH WR[LFLGDG SRU 363
DVRFLDGRD$OH[DQGULXPWDPDUHQVHHQODVHVWDFLRQHV
FRPSUHQGLGDV HQWUH 6DQ &OHPHQWH GHO 7X\~ \0DU
$]XO\VyORHQORVPXHVWUHRVGHO\GHO
ODHVSHFLHHVWXYRSUHVHQWHHQFRQFHQWUDFLRQHV
GHORUGHQGHFpOO


/DV PXHVWUDV GH %UDFKLGRQWHV URGULJXH]LL
FROHFWDGDV HQ 3XHUWR 4XHTXpQ GXUDQWH OD FDPSDxD
GHO  UHVXOWDURQ SRVLWLYDV SDUD 363 SRU OR
TXHHOIXHLPSXHVWDXQDYHGDDOFRQVXPR\
H[WUDFFLyQ GH PROXVFRV 7DEOD  /D HVSHFLH
DVRFLDGD D OD WR[LFLGDG GH ORV PROXVFRV IXH
$OH[DQGULXP WDPDUHQVH TXH DSDUHFLy HQ
FRQFHQWUDFLRQHVGHîFpOO\QRIXHKDOODGD
HQ ODV PXHVWUDV FXDQWLWDWLYDV HQ HO UHVWR GH ODV
HVWDFLRQHVGHPXHVWUHR/DYHGDIXHOHYDQWDGDHO
 7DEOD OXHJR GH GRV PXHVWUHRV
FRQVHFXWLYRV HQ TXH VH REWXYLHURQ ELRHQVD\RV
QHJDWLYRVGHORVPROXVFRV
7R[LQDV363HQOD=RQD6XU
(Q HVWD ]RQD $OH[DQGULXP WDPDUHQVH VyOR IXH
HQFRQWUDGD GXUDQWH OD FDPSDxD GHO  HQ
FRQFHQWUDFLRQHVGHîFpOO HQ$5%$
5tDGHO-DEDOt\GHîFpOOHQ$5%$
%DKtD6DQ%ODV VLQTXH IXHUDQGHWHFWDGDV WR[LQDV
363 HQ &UDVVRVWUHD JLJDV \ *\PQRGLQLXP
FDWHQDWXP QR IXH KDOODGD HQ ODV PXHVWUDV
FXDQWLWDWLYDVHQQLQJXQRGHORVPXHVWUHRVOOHYDGRVD
FDERDORODUJRGHOSHUtRGR


,QpV6XQHVHQ HWDO±(SLVRGLRVGHWR[LFLGDGHQPROXVFRVDVRFLDGRVDDOJDVWR[tJHQDV


7R[LQDVOLSRItOLFDVHQOD=RQD1RUWH
(Q ODV PXHVWUDV GH ILWRSODQFWRQ REWHQLGDV
GXUDQWH OD FDPSDxD GHO  IXH GHWHFWDGD
'LQRSK\VLV DFXPLQDWD DOFDQ]DQGR FRQFHQWUDFLRQHV
GHîFpOOHQ9LOOD*HVHOO\îFpOO
HQ 0DU $]XO 3DUD HQHUR GH  VH REWXYLHURQ
ELRHQVD\RV SRVLWLYRV SDUD WR[LQDV OLSRItOLFDV HQ
PROXVFRV GH9LOOD*HVHOO \0DU$]XO SRU OR TXH D
SDUWLU GHO GtD  IXH LPSXHVWD XQD YHGD WRWDO
SDUD OD H[WUDFFLyQ FRPHUFLDO DUWHVDQDO \R WXUtVWLFD
GH PROXVFRV ELYDOYRV 7DEOD  (VWDV WR[LQDV QR
KDEtDQVLGRGHWHFWDGDVSDUD OD3URYLQFLDGH%XHQRV
$LUHVSUHYLDPHQWHDODHMHFXFLyQGHHVWHSUR\HFWRGH
PRQLWRUHR \ FRQVLVWHQWHPHQWH FRQ VX KDOOD]JR HQ
PROXVFRV FRQWDPLQDGRV IXH HQFRQWUDGD'LQRSK\VLV
DFXPLQDWD )LJ H Q ODVPXHVWUDV GH ILWRSODQFWRQ
REWHQLGDV GXUDQWH OD FDPSDxD GHO 
DOFDQ]DQGR GHQVLGDGHV GH î  FpO O HQ9LOOD
*HVHOO \ GH î  FpO O HQ0DU$]XO )LJ 
3DUD OD FDPSDxD GHO  HQ ODV PLVPDV
HVWDFLRQHV DGHPiV GH KDOODUVH FRQFHQWUDFLRQHV GHO
RUGHQ GH  FpO O GH 'LQRSK\VLV DFXPLQDWD VH
HQFRQWUDURQFRQFHQWUDFLRQHVGHORUGHQGHFpOO
GH RWUD HVSHFLH WR[tJHQD ' FDXGDWD )LJ 
6LPXOWiQHDPHQWH FRQ HO KDOOD]JR GHO EURWH GH
WR[LFLGDGIXHURQUHSRUWDGRVDQWHHO'HSDUWDPHQWRGH
%URPDWRORJtD GH 3LQDPDU 3URY GH %XHQRV $LUHV
QXHYH FDVRV GH SDFLHQWHV FRQ JDVWURHQWHULWLV DIHEULO
DVRFLDGDDODLQJHVWDGHEHUEHUHFKRVFRFLGRV'RQD[
KDQOH\DQXV FROHFWDGRV HQ 9LOOD *HVHOO /RV
PROXVFRV FRFLGRV UHVXOWDURQ SRVLWLYRV SDUD WR[LQDV
OLSRItOLFDV SRU ELRHQVD\R HQ UDWyQ \ ORV VLJQRV
SUHVHQWDGRV SRU ORV DQLPDOHV H[SHULPHQWDOHV DVt
FRPR ORV VtQWRPDV GH ORV LQWR[LFDGRV IXHURQ
FRQVLVWHQWHVFRQORVGHODLQWR[LFDFLyQGLDUUHLFDSRU
Tabla 1.5HVXPHQGH ODV YHGDV \ DOHUWDV VDQLWDULDV LPSXHVWDV SRU OD DXWRULGDGGHDSOLFDFLyQ HQWUHPDU]RGH
PDU]RGHIHFKDVGHLQLFLR\ILQDOL]DFLyQFRQVXVUHVROXFLRQHVRGLVSRVLFLRQHVWR[LQDHQFRQWUDGDHQ
FDGDFDVR\GXUDFLyQGHFDGDYHGD6& 6DQ&OHPHQWHGHO7X\~67 6DQWD7HUHVLWD9* 9LOOD*HVHOO0$] 
0DU$]XOHVWDFLyQGHPXHVWUHRHYHQWXDO
Zona Estaciones Fecha de inicio de la veda
Fecha de 
finalización de la veda Toxinas
Días 
totales de 
veda
Zona Norte 6&679*0$]
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FRQVXPRGHPROXVFRV'636DUHWDO*R\D
HW DO  /DV PXHVWUDV GH PROXVFRV IXHURQ
XOWHULRUPHQWH DQDOL]DGDV SRU +3/&)/'
FRQILUPiQGRVH OD SUHVHQFLD GH ÈFLGR 2NDGDLFR
$2 'LQRSK\VLVWR[LQD '7; \ ORV $F\O
GHULYDGRV GH pVWRV $F\OÈFLGR 2NDGDLFR $F\O
2$\$F\O'LQRSK\VLVWR[LQD$F\O'7;6DU
HWDO/DYHGDVHSURORQJySRUHVSDFLRGHXQ
DxR\PHGLRKDVWDHOHQTXHIXHGHMDGDVLQ
HIHFWR OXHJR GH TXH VH REWXYLHUD HO VHJXQGR
UHVXOWDGR QHJDWLYR SDUD WR[LQDV OLSRItOLFDV HQ
PROXVFRVFROHFWDGRVHO'XUDQWHHVHODUJR
SHUtRGR 'LQRSK\VLV DFXPLQDWD SUHVHQWy
FRQFHQWUDFLRQHV IOXFWXDQWHV HQ HO ILWRSODQFWRQ
OOHJDQGRDGHVDSDUHFHUGHODVPXHVWUDVFXDQWLWDWLYDV
GH XQPHV \ DOFDQ]DQGR FRQFHQWUDFLRQHV GHO RUGHQ
GH  \ KDVWD  FpO O HQ HO VLJXLHQWH (Q ODV
PXHVWUDV FROHFWDGDV HQ OD FDPSDxD GHO  \
DQWHV GH TXH ORVPROXVFRV HVWXYLHUDQ DSWRV SDUD HO
FRQVXPR KXPDQR 'LQRSK\VLV DFXPLQDWD \ '
FDXGDWDDSDUHFLHURQQXHYDPHQWHMXQWDVHQ0DU$]XO
HQFRQFHQWUDFLRQHVGHîFpOO\î
FpO O UHVSHFWLYDPHQWH \ ' DFXPLQDWD DOFDQ]y
FRQFHQWUDFLRQHV GHO RUGHQ GH  FpO O HQ 9LOOD
*HVHOO\GHFpOOHQ6DQ&OHPHQWHGHO7X\~\
6DQWD7HUHVLWD(VWDYHGDVHVXSHUSXVRSDUFLDOPHQWH
FRQ OD YHGD HVWDEOHFLGD HO  D FDXVD GH XQ
EURWHGHWR[LQDV363
(Q HQHUR GH  VH REWXYLHURQ ELRHQVD\RV
SRVLWLYRV SDUD '63 HQ %UDFKLGRQWHV URGULJXH]LL
FROHFWDGRV HQ OD FDPSDxD GHO  HQ XQ VROR
SXQWRGHOD=RQD1RUWH3LQDPDUSRUORTXHDSDUWLU
GHO IXH LPSXHVWDXQDYHGDDODH[WUDFFLyQ
GH PROXVFRV 7DEOD  /D HVSHFLH DVRFLDGD D OD
WR[LFLGDG HQ ORVPROXVFRV IXH' DFXPLQDWDTXHDO
PRPHQWR GH ODUHFROHFFLyQ GH ODV PXHVWUDV VH
SUHVHQWyHQWDQEDMDFRQFHQWUDFLyQTXHVyORSXGRVHU
REVHUYDGD HQ OD PXHVWUD FXDOLWDWLYD /DV
FRQFHQWUDFLRQHVGH'DFXPLQDWDOOHJDURQGXUDQWHHO
SHUtRGR GH YHGD D VHU GHO RUGHQ GH  HQ 6DQ
&OHPHQWH GHO 7X\~ 9LOOD*HVHOO \0DU$]XO \ GH
î  FpO O HQ6DQWD7HUHVLWD )LJ  3DUD OD
FDPSDxD GHO  VH REWXYR HO VHJXQGR
ELRHQVD\R QHJDWLYR SDUD '63 HQ 0HVRGHVPD
PDFWURLGHV\ODYHGDIXHGHMDGDVLQHIHFWRHO

2WUR EURWH GH WR[LQDV '63 IXH GHWHFWDGR SRU
ELRHQVD\R HQ PDWHULDO GH %UDFKLGRQWHV URGULJXH]LL
SURFHGHQWH GH 6DQWD 7HUHVLWD FROHFWDGR GXUDQWH OD
FDPSDxDGHOHVWRGLROXJDUDODLPSRVLFLyQ
GHXQDYHGDHO/DHVSHFLHDVRFLDGDDHVWH
HSLVRGLR GH WR[LFLGDG HQ PROXVFRV IXH'LQRSK\VLV
FDXGDWDTXHIXHKDOODGDHQXQDFRQFHQWUDFLyQGH
îFpOOHQ9LOOD*HVHOO)LJ\VyORDSDUHFLy
HQODVPXHVWUDVFXDOLWDWLYDVHQ6DQWD7HUHVLWD(QODV
PXHVWUDV FROHFWDGDV GXUDQWH OD FDPSDxD GHO 
'FDXGDWDVHSUHVHQWyHQFRQFHQWUDFLRQHVGH
î  FpO O HQ0DU$]XO \ GH î  FpO O HQ
9LOOD *HVHOO \ ' DFXPLQDWD \ ' WULSRV VH
HQFRQWUDURQHQFRQFHQWUDFLRQHVGHFpOOHQ0DU
Fig. 2. *\PQRGLQLXPFDWHQDWXP02A-B:$VSHFWRJHQHUDOGHODFRORQLD0(%C:4XLVWHPRVWUDQGRHO
DUTXHySLORDEHUWXUDGHH[TXLVWDPLHQWRIRUPDGDGXUDQWHODIDVHGHJHUPLQDFLyQD:'HWDOOHGHODSDUHG
UHWLFXODGDGHOTXLVWH(VFDODV$% P& P' P

,QpV6XQHVHQ HWDO±(SLVRGLRVGHWR[LFLGDGHQPROXVFRVDVRFLDGRVDDOJDVWR[tJHQDV


 
Fig. 3.'LVWULEXFLyQWHPSRUDO\GHQVLGDGGH*\PQRGLQLXPFDWHQDWXPHQOD=RQD1RUWH
3HUtRGRVGHYHGDVSRU363 3HUtRGRVGHYHGDVSRU'63

%RO6RF$UJHQW%RW

$]XO \ VyOR HQ ODV PXHVWUDV FXDOLWDWLYDV HQ 6DQWD
7HUHVLWD VLQ HPEDUJR ORVPROXVFRV SURFHGHQWHV GH
0DU $]XO \ 6DQWD 7HUHVLWD 'RQD[ KDQOH\DQXV \
0HVRGHVPD PDFWURLGHV UHVSHFWLYDPHQWH GLHURQ
ELRHQVD\RVSRVLWLYRVSDUD'633DUDODFDPSDxDGHO
 ODV HVSHFLHV GH 'LQRSK\VLV VyOR
DSDUHFLHURQ HQ ODV PXHVWUDV FXDOLWDWLYDV \ SDUD OD
VLJXLHQWH GHO  DOFDQ]DURQ FRQFHQWUDFLRQHV
GHîHQ9LOOD*HVHOO\îFpOO HQ0DU
$]XO 3DUD HOPHV GHPDU]R GH  DO ILQDOL]DU HO
SHUtRGR EDMR DQiOLVLV OD YHGD D~Q QR KDEtD VLGR
OHYDQWDGD

7R[LQDVOLSRItOLFDVHQOD=RQD6XU
(Q HQHUR GH  IXH GHWHFWDGR XQ EURWH GH
WR[LQDV OLSRItOLFDV PHGLDQWH ELRHQVD\R UDWyQ HQ
&UDVVRVWUHD JLJDV SURFHGHQWH GH $5%$  5tD
GHO-DEDOt\GH$5%$%DKtD6DQ%ODVSRUOR
TXH HO  IXH LPSXHVWD XQD YHGD D OD
H[WUDFFLyQ\FRQVXPRGHPROXVFRV7DEOD(QODV
PXHVWUDVGHILWRSODQFWRQQRIXHURQKDOODGDVHVSHFLHV
TXH SXGLHUDQ VHU DVRFLDGDV D OD SURGXFFLyQ GH
WR[LQDV OLSRItOLFDV/DYHGD IXH OHYDQWDGDHQDPEDV
]RQDV HQ IHFKD  7DEOD OXHJR GH
GHWHUPLQDU PHGLDQWH ELRHQVD\RV UDWyQ TXH ORV
PROXVFRVHVWDEDQDSWRVSDUDFRQVXPRKXPDQR
/RV ELRHQVD\RV SDUD WR[LQDV OLSRItOLFDV
UHDOL]DGRVVREUHPXHVWUDVGHRVWUDVFROHFWDGDVHO
HQ$5%$/RV3RFLWRV$5%$ \
$5%$  DUURMDURQ UHVXOWDGRV ³QR FRQFOX\HQWHV
SRU LQWHUIHUHQFLD GH RWUDV WR[LQDV´ VLF ,QIRUPH GH
6(1$6$ /RV SURIHVLRQDOHV GH 6(1$6$
REVHUYDURQ TXH OXHJR GH OD LQRFXODFLyQ GH ORV
H[WUDFWRV OLSRItOLFRV ORV UDWRQHV SUHVHQWDEDQ XQ
WLHPSRGHVXSHUYLYHQFLDLQXVXDOPHQWHFRUWRLQIHULRU
D PLQXWRV \ TXH OD VLJQRORJtDQR HUD FRQVLVWHQWH
FRQ OD GHVFULSWD SDUD WR[LQDV OLSRItOLFDV
&RKHUHQWHPHQWH QR IXHURQ KDOODGDV HVSHFLHV
SURGXFWRUDV GH'63 HQ ORV DQiOLVLV GH ILWRSODQFWRQ
UHDOL]DGRV UXWLQDULDPHQWH HQ OD ]RQD SDUD OD IHFKD
Fig. 4. 'LQRSK\VLVDFXPLQDWD02A-C:&pOXODVHQYLVWD ODWHUDO1RWH ODYDULDELOLGDGPRUIROyJLFDGH OD
HVSHFLH 0(% D-E: &pOXODV HQ YLVWD ODWHUDO GHUHFKD 1RWH TXH HO DOD VXOFDO GHUHFKD VREUHSDVD OD
VHJXQGDFRVWLOODGHODODVXOFDOL]TXLHUGD(VFDODV$& P'( P
Fig. 5. 'LQRSK\VLVFDXGDWD02A:&pOXODHQY LVWDODWHUDO0(%B-C:&pOXODVHQYLVWDODWHUDOGHUHFKD
1RWH ODYDULDELOLGDGPRUIROyJLFDGH ODHVSHFLHD:&pOXODHQYLVWD ODWHUDO LQFOLQDGDPRVWUDQGR ODVXWXUD
GRUVLYHQWUDO(VFDODV$' P

,QpV6XQHVHQ HWDO±(SLVRGLRVGHWR[LFLGDGHQPROXVFRVDVRFLDGRVDDOJDVWR[tJHQDV


6REUH OD EDVH GH ORV UHVXOWDGRV HPLWLGRV SRU HO
6(1$6$ OD DXWRULGDG GH DSOLFDFLyQ UHVROYLy
HVWDEOHFHU XQD DOHUWD VDQLWDULD HQ IHFKD 
7DEODDORVILQHVGHUHVJXDUGDUODVDOXGS~EOLFD
$SDUWLUGHHQHURGHVHLQIRUPDURQUHVXOWDGRV
SRVLWLYRVSDUDWR[LQDV OLSRItOLFDVHQODVPXHVWUDVGH
RVWUDV SURFHGHQWHV GH $5%$  $5%$  \
$5%$  SRU OR TXH OD DXWRULGDG GH DSOLFDFLyQ
UHVROYLy HVWDEOHFHU XQD YHGD WRWDO D OD H[WUDFFLyQ
FRQVXPR \ FRPHUFLDOL]DFLyQ D SDUWLU GHO 
(VWDYHGDFRQFOX\yHOSDUD$5%$ \
$5%$\ HOSDUD$5%$7DEOD
 OXHJR GH REWHQHUVH UHVXOWDGRV QHJDWLYRV SDUD
WR[LQDV OLSRItOLFDV GXUDQWH GRV FDPSDxDV
FRQVHFXWLYDV /RV ELRHQVD\RV QHJDWLYRV TXH GLHURQ
OXJDUDO OHYDQWDPLHQWR GH ODYHGD WXYLHURQ WDPELpQ
SDUWLFXODULGDGHV ORV UDWRQHV LQRFXODGRVHQWUDEDQHQ
VKRFNSRUDPLQXWRV\OXHJRVHUHFREUDEDQ
/RV DQiOLVLV GH FRQWUDPXHVWUDV SRU/&0606
OOHYDGRVDFDERSRVWHULRUPHQWHHQHO/DERUDWRULRGH
5HIHUHQFLD &RPXQLWDULR 8( SDUD %LRWR[LQDV
0DULQDV 9LJR (VSDxD UHVXOWDURQ QHJDWLYRV SDUD
D]DVSLUiFLGRV iFLGR RNDGDLFR GLQRILVLVWR[LQDV
SHFWHQRWR[LQDV \ \HVRWR[LQDV WR[LQDV OLSRItOLFDV
UHJXODGDV \ SDUD HVSLUyOLGRV WR[LQD OLSRItOLFD QR
UHJXODGD
8QHSLVRGLRGHVLPLODUHVFDUDFWHUtVWLFDVVXFHGLyD
SDUWLU GH DJRVWR GH  QXHYDPHQWH 6(1$6$
REWXYR UHVXOWDGR QR FRQFOX\HQWH HQ HO ELRHQVD\R
SDUD WR[LQDV OLSRItOLFDV HQ &UDVVRVWUHD JLJDV
SURFHGHQWHGH$5%$VHxDODQGRPXHUWHDWtSLFD
IXOPLQDQWH GH ORV UDWRQHV OXHJR GH  PLQXWRV GH
LQRFXODGRV 6REUH HVWD EDVH OD DXWRULGDG GH
DSOLFDFLyQ UHVROYLy HVWDEOHFHU XQD DOHUWD VDQLWDULD D
SDUWLU GHO  PHGLDQWH OD FXDO LQGLFy DOD 
SREODFLyQTXHVHDEVWXYLHUDGHH[WUDHUFRPHUFLDOL]DU
\ FRQVXPLU RVWUD SURFHGHQWH GH %DKtD 6DQ %ODV
7DEOD(QIHFKDIXHOHYDQWDGDODDOHUWD
OXHJRGHGHWHUPLQDUTXHORVPROXVFRVHVWDEDQDSWRV
SDUDFRQVXPRKXPDQR7DEOD
2WUR EURWH GH WR[LQDV OLSRItOLFDV IXH GHWHFWDGR
PHGLDQWH ELRHQVD\R HQ UDWyQ HQ PDWHULDO GH
&UDVVRVWUHD JLJDV SURFHGHQWH GH $5%$ 
FROHFWDGR GXUDQWH OD FDPSDxD GHO  SRU OR
TXHIXHLPSXHVWDXQDYHGDDODH[WUDFFLyQFRQVXPR
\ FRPHUFLDOL]DFLyQ GHPROXVFRV DSDUWLU GHO 
 7DEOD  /DV PXHVWUDV GH ILWRSODQFWRQ
FROHFWDGDV HQ OD FDPSDxD FRUUHVSRQGLHQWH QR
SUHVHQWDURQHVSHFLHVTXHSXGLHUDQVHUDVRFLDGDVDOD
SURGXFFLyQ GH WR[LQDV OLSRItOLFDV /D YHGD IXH
OHYDQWDGD HQ IHFKD  OXHJR GH GHWHUPLQDU
TXH ORV PROXVFRV HVWDEDQ DSWRV SDUD FRQVXPR
KXPDQR7DEOD
(QPDU]RGHVHREWXYRELRHQVD\RSRVLWLYR
SDUD WR[LQDV OLSRItOLFDV HQ &UDVVRVWUHD JLJDV
SURFHGHQWHGH$5%$SRUORTXHIXHLPSXHVWD
XQDYHGDDSDUWLU GHO  7DEOD&RPR
HQORVFDVRVSUHYLRVQRVHGHWHFWDURQHVSHFLHVHQODV
PXHVWUDV FRUUHVSRQGLHQWHV GH ILWRSODQFWRQ TXH
SXGLHUDQ VHU DVRFLDGDV D OD SURGXFFLyQ GH HVWDV
WR[LQDV/DYHGDIXHOHYDQWDGDHQIHFKD
7DEODOXHJRGHREWHQHUGRVUHVXOWDGRVQHJDWLYRV
FRQVHFXWLYRV


Discusión 

'XUDQWH HO SHUtRGR PRQLWRUHDGR IXHURQ
GHWHFWDGRV WUHV EURWHV GH WR[LQDV 363 HQPROXVFRV
GH OD =RQD1RUWH GH OD 3URYLQFLD GH %XHQRV$LUHV
DVRFLDGRVDODSUHVHQFLDGH*\PQRGLQLXPFDWHQDWXP
HQ HO ILWRSODQFWRQ WRGRV HOORV WXYLHURQ VX LQLFLR
KDFLD ILQDOHV GH IHEUHUR GH ORV DxRV   \
 GXUDQWH HO YHUDQR DXVWUDO (VWH SDWUyQ GH
DSDULFLyQ GH OD HVSHFLH \ GHO EURWH GH WR[LFLGDG HQ
PROXVFRV PXHVWUD VHPHMDQ]DV FRQ HO GHVFULSWR SRU
0pQGH] 	 )HUUDUL  SDUD DJXDV FRVWHUDV GH
8UXJXD\GXUDQWHHOSHUtRGRVLQHPEDUJR
HVWiQPiVDFRWDGRVHQHO WLHPSRHQ OD3URYLQFLDGH
%XHQRV$LUHVTXHHQODFRVWDXUXJXD\D$NVHOPDQHW
DO  UHDOL]DURQ XQ DQiOLVLV GH QLYHOHV GH
WR[LFLGDG SRU 363 HQ EDQFRV GH 0\WLOXV HGXOLV
/LQQDHXV PHMLOOyQ GH0DU GHO 3ODWD \ GHWHFWDURQ
SLFRV RWRxDOHV GH WR[LFLGDG HQWUH PDU]R \ PD\R
SDUDORVDxRV\TXHDVRFLDURQ
DODDSDULFLyQGH*FDWHQDWXPHQHOILWRSODQFWRQGHO
iUHD HQ EDMDDEXQGDQFLDGXUDQWH HO RWRxR(Q HVWH
HVWXGLRHQFDPELRODDSDULFLyQGHHVWDHVSHFLHHQHO
ILWRSODQFWRQ HQ FRQFHQWUDFLRQHV GHO RUGHQ GH  D
 FpO O\ ORV SLFRV GH WR[LFLGDG HQ PROXVFRV
IXHURQPiV WHPSUDQRV\PiVDFRWDGRVHQHO WLHPSR
TXHORVGHVFULSWRVSRU$NVHOPDQHWDO
(Q OD =RQD 6XU QR IXHURQ GHWHFWDGRV EURWHV GH
WR[LQDV 363 GXUDQWH HO SHUtRGR EDMR HVWXGLR
FRQFRUGDQWHPHQWH*\PQRGLQLXP FDWHQDWXP QR IXH
KDOODGDHQQLQJXQDGHODVPXHVWUDVFXDQWLWDWLYDVDOR
ODUJR GHO SHUtRGR DQDOL]DGR \ $OH[DQGULXP
WDPDUHQVH VyOR IXH HQFRQWUDGD HQ ODV PXHVWUDV
FXDQWLWDWLYDV GH OD FDPSDxD  HQ
FRQFHQWUDFLRQHVGHORUGHQGHFpOOSDUD$5%$
\$5%$

(O ~QLFR HSLVRGLR GH WR[LQDV 363 HQ PROXVFRV
DVRFLDGR D OD SUROLIHUDFLyQ GH $OH[DQGULXP
WDPDUHQVH HQ HO ILWRSODQFWRQ IXH GHWHFWDGR HQ

%RO6RF$UJHQW%RW
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Fig. 6.'LVWULEXFLyQWHPSRUDO\GHQVLGDGGH'LQRSK\VLVDFXPLQDWD'FDXGDWDHQOD=RQD1RUWH
3HUtRGRVGHYHGDVSRU363 3HUtRGRVGHYHGDVSRU'63

,QpV6XQHVHQ HWDO±(SLVRGLRVGHWR[LFLGDGHQPROXVFRVDVRFLDGRVDDOJDVWR[tJHQDV


3XHUWR 4XHTXpQ IXHUD GH ODV ]RQDV UHJXODUPHQWH
PRQLWRUHDGDV \ VH SURGXMR HQ OD SULPDYHUD HQ
FRQFRUGDQFLD FRQ HO SDWUyQ SUHYLDPHQWH GHVFULSWR
SRU&DUUHWRHWDOD\E
/RVWUHVEURWHVGHWR[LQDV'63HQOD=RQD1RUWH
DVRFLDGRV D'LQRSK\VLVDFXPLQDWD\' FDXGDWD VH
LQLFLDURQ HQWUH OD SULPDYHUD WDUGtD \ HO YHUDQR
WHPSUDQR SDWUyQ TXH PXHVWUD VHPHMDQ]DV FRQ HO
GHVFULSWR SRU 0pQGH] 	 )HUUDUL  SDUD ODV
DJXDVFRVWHUDVGH8UXJXD\
*D\RVR	&LRFFR\*D\RVRHWDO
UHSRUWDURQ HO SULPHU EURWH GH WR[LQDV '63 HQ
$UJHQWLQD HQ DVRFLDFLyQ FRQ OD SUHVHQFLD GHO
GLQRIODJHODGR EHQWyQLFR 3URURFHQWUXP OLPD
(KUHQEHUJ 'RGJH \ HO SULPHU HSLVRGLR GH
LQWR[LFDFLyQGLDUUHLFDSRUFRQVXPRGHPROXVFRVHQ
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VH GHQRPLQD ³IDVWDFWLQJWR[LQV´ $XQH 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LQLFLDOVHJXLGRGHUHVWDEOHFLPLHQWRFRPSOHWRFXDQGR
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